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The water level meter calibration logbook is a quality record and will be maintained in
accordance with technical procedure MMR TE__ 4-035.

Allifield nc forw: le and well depth measurements will be recorded in accordance with
technical procedure MMR TECH-035, Field Logbook.
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e calculator

e caution tape

o stopwatch

e compass

e polyethylene plastic sheeting.

7.1.3 Sampling Supplies

e written description of wells, including identification numbers, locations, elevations
and well construction details

‘applicable property gate and well keys

sample containers (e.g., 40-mL VOA vials, 1-liter plastics, 250-mL ambers, etc.)
chain-of-custody forms

sample labels

0.45-micron filters (for dissolved metals sampling)

pH paper

ice chest

ice for sample preservation

zip-lock bags

field logbook

pen and waterproof permanent marker.

7.1.4 Monitoring Equipment

electronic water leve!l indicator
YS! water quality meter with flow-through cell or comparable water quality sampling
device with attached pH, temperature, specific conductance, turbidity, dissolved
oxygen, and oxidation-reduction potential (ORP) probes.

o photoionization detector or flame ionization detector.

7.1.5 Health & Safety Iltems

o first aid kit and emergency e'  vash kit

e emergency information packet (Health and Safety Plan [HSP})
o fire extinguisher

o field radio.

7.2 Field Equipment Decontamination

Proper decontamination between wells is essential to avoid introducing contaminants from the
sampling equipment. Before purging or sampling, all pumps and hoses, water level
measurement devices, water quality probes, and other sampling equipment shall be
decontaminated. If new dedicated equipment is used, it shall be thoroughly decontaminated
and rinsed with ASTM Type Il reagent-grade water before placement in the well. While
decontamination of the pump/hose assembly is performed per technical procedure MMR TECH-
036 at a central decontamination area, mobile decontamination supplies (e.g., soapy water
containers and ASTM Type |l reagent-grade water containers) shall be made available so that
all appropriate accessory equipment can be decontaminated in the field. Each piece of purging
or sampling equipment shall be decontaminated prior to and between sampling operations.
Used solutions shall be placed in the purged well water container for disposal. Purge water and
decontamination solutions shall be handied and disposed of as outlined in the Investigation-
Derir | Materials Management Plan (IDMMP). The procedures specified in the
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Three-Well Volume Calculation
The total well volume = casing unit volume + the saturated filter pack unit volume.

The Casing Unit Volume will be calculated using the following equation:
Ci 1gUnitVolun =0.041 ~ )2 Hac

Where D¢ g in incl
Hwe = (well depth (feet) - depth to water (feet))

0.041 = conversion factor
The Saturated Filter Pack Unit Volume will be calculated using the following equation:
Saturated Filter Pack Unit Volume = 0.041 [(Dg)? - (Dc)? ] (Her) (P)
Where Dg = borehole diameter in inches
D¢ = well casing diameter in inches
Hep = length of saturated filter pack
P = effective porosity of gravel pack (dimensionless)
0.041 = a conversion factor

Example: For 11-inch diameter borehole, 4-inch casing diameter, filter pack porosity =
0.30, well depth = 50’ and depth to water = 20’, filter pack length = 10’

Saturated Filter Pack Unit Volume = 0.041 (11%-42) (10)(0.30) = 12.9 gal
Casing Unit Volume = 0.041 (4)? (50-20) = 19.7 gal

Total well volume = saturated filter pack volume + casing unit volume = 32.6 gal
3 well volumes = 98 gal

Once this volume of groundwater has been removed, purging is completed. Collect
6 YSI readings and sample.

Note: Well volumes for wells that were constructed with the natural formation as the filter
pack media will be calculated using the casing unit volume only.

7.5 Sample Collection

Using low-flow sampling procedures, samples for chemical analysis shall be collected
immediately following purging without disturbing the pump. For slow recovering wells or wells
that were purged dry, the sample shall be collected immediately after a sufficient volume is
available. The water quality sampies shall be taken from within the well screen interval. The
following sampling procedures shall be used at each well:

¢ Immediately following low-flow purging, the pump will be used to collect the
groundwater sample. The pump shall not be moved between purging and sampling.
e I|dentification labels for sample bottles shall be filed out for each well.
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7.1.2 Bailer Sampling Port for use with a bailer

74.3

7.1.4

~ [uipment

1. bailer bottom emptying device with valve

2. 0.45 uym disposable inline capsule filters

3. 4-inch lengths of unused Tygon tubing sized to fit bottom emptying device

(ot for each sample co )]

4. decontaminated pocket knire
Fill bailer with sample. The bailer must be full to provide sufficient sample to fill
container.
Attach bottom emptying device to bottom of bailer per manufacturer’'s instructions
(ensure valve is closed).
Attach one end of 4-inch piece of unused Tygon tubing to bottom emptying device
port and the other end to the proper connector on the filter (following flow directions
printed on the filter). If necessary, use the knife to pare down the filter connector so
that the tubing fits snugly over the end without leaking.
When container is filied, appropriately dispose of filter and Tygon tubing, as required
by the Investigative-Derived Materials Management Plan (IDMMP), and
decontaminate bailer, knife, and bottom emptying device before using these again.

Inline 0.45 pm disposable capsule filter for use with a peristaltic pump

Equipment
1. disposable inline 0.45 um capsule filters
2. approximately three-foot lengths of unused silicon tubing sized to fit pump
sampling port (a combination of polyethylene and silicon tubing may be used
when longer lengths of tubing are required); one for each sample to be
collected.
3. decontaminated knife

The 0.45 mm barrel filter shall be placed into the effluent end of tubing, taking care to

insert it into the tubing with the arrow on the filter pointing away from the tubing.

Place influent end of tubing into sample water.

— An extra container filled by the same procedure as other samples collected at the
location may be used.

- The tubing may be placed directly into the sample well or surface water location.
All requirements associated with procedures such as MMR TECH-015 and MMR
~772H-017 must be followed.

Turn pump on, keep flow to less than 100 mL/min to avoid filter breakthrough.

When container is filled, preserve as necessary and dispose of filter and tubing as

required by the IDMMP.

If the flow rate is greatly diminished or stopped by a clogged filter, release the

pressure from the unit. Disassembie the unit and replace the filter. Reassemble the

unit, reattach the pressure source, and resume fiitering.

Inline 0.45 um disposable capsule filter for use with a sampling pump

Equipment.

- See groundwater sampling list from MMR TECH-015, Groundwater Sampling.

— 0.45 mm disposable inline capsule filters.

Complete purging and collection of all unfiltered samples as required by MMR
TECH-015.
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SEDIMENT SAMPLING
1.0 PURPOSE

The purpose of this technical procedure is to outline protocols for sampling sediments.
This pro  ju > . totl colection of sedin it mmp in surface wa  bod
from areas of deposition, such as harbors, estuaries, streams, rivers, ditches, lakes,
ponds, and lagoons.

2.0 SCOPE

This procedure applies to all Jacobs personnel and subcontractors collecting sediment
samples.

3.0 REFERENCES

1. U.S. Environmental Protection Agency (EPA). 1987. A Compendium of Superfund
Field Operations Methods. EPA/540/P-87/001.

4.0 DEFINITIONS
N/A.
5.0 GENERAL

When both surface water and sediment samples are to be collected, the surface water
sample will be collected first (according to TECH-017), as disturbing the sediment may
influence the analytical results of the surface water samples and cause cross
contamination.

When collecting sediment samples to be analyzed for volatile organic compounds (VOC)
do not pool or homogenize the sample. Slowly decant off any liquid phase and then fill
the specified container(s) with the solid, ensuring no head space, or following FSP or
method specific sample requirements. Samples for nonvolatile organic and inorganic
analyses can be placed in an appropriate collection pan or bowl and homogenized
| “ore they are placed in sample containe

If the person collecting the sediment sample needs to enter the water in order to collect
the sample, this should be done downstream of the actual sample location and care
must be taken not to disturb the sediment in the location to be sampled.

Wear appropriate personal protective equipment (PPE) as prescribed by the program
Health and Safety Plan (HSP).

If sampling from a boat or near water bodies with a depth of 5 feet or more, additional
health and safety requirements are required, consult Jacobs site specific Health and
Safety Plan.
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e decontamination equipment, as appropriate;

o plastic bucket (for rinse water/solvents, decant, and/or spoils);
e appropriate sample data forms (e.g., COCs);

e Clear e

e | 1] ,Mag N\

e sample labels;

o tideboard and clamps;

¢ GPS;

e paper towels; and

e garbage bag for PPE.

7.2 SAMPLING PROCEDURES, LAND BASED COLLECTION

On arrival at the site, set up and organize sampling juipment near the first (farthest
downstream) sample location.

Cut a section of plastic sheet to be placed on the ground to use as a clean staging area
for sampling equipment.

Arrange sample containers, sampling equipment, and decontaminated equipment on the
plastic sheet. Exercise caution not to step on, or otherwise contaminate this clean
working surface

Don PPE in accordance with the site HSP.
Collect surface water 1mple, if required.

o Collect sediment sample. The preferred methods of collecting sediment sampies will
be by hand corer or PVC pipe.

7.2.1 Hand Corer Method

Label each sample container properly, cover label with clear tape, fill out appropriate
chain of custody information, wipe outside of container with paper towel or Kim wipe,
and place in iced cooler.

Ensure that the corers and (optional) liners are properly decontaminated prior to initiation
of sampling and between each sample location.

itly push the corer into the sediment with a smooth continuous motion to a depth of
approximately 9 inches.

Twist the corer to detach the sample; then withdraw the corer in a single smooth motion.

Remove top of corer and slowly decant excess water.
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Pre-weighed VOA, VOC Sediment Sampling:

1. Obtain the sediment sample using the Ponar as described above.

2. Using the supplied syringes, quickly remove approximately 5-10 ml of sediment from
tt Ponai dtra  it" the provided pre-we  “ed 40 ml vial.

3. Repeat step 2 to fill the second vial.
Fill the 2 ounce jar for percent solids.

5. Record the volume used for each sample in your logbook as well as on the chain-of-
custody (COC).

Note: Do not apply tape on pre-weighed VOA vials, but on the outside of the bag.
Decant if appropriate and necessary.
Deposit the Ponar contents onto a stainless steel or PTFE (Teflon) tray or bowl.

¢ Transfer the samp into samp containers using a stainless steel laboratory spoon
(or equivalent device). The transfer equipment may be disposable to avoid
decontamination costs, and the risk of cross-contamination. If specific data quality
objectives mandate (except for VOC samples), the sample shall be homogenized in
a bowl using sampling spoon prior to placement into sample containers.

* Label each sample container properly, cover label with clear tape, fill out appropriate
chain of custody information, wipe outside of container with paper towel or Kim wipe,
and place in iced cooler.

Decontaminate equipment.
7.2.4 Scoop, Trowel, Spoon, or Ladle, Sampling Method

Label each sample container properly, cover label with clear tape, fill out appropriate
chain of custody information, wipe outside of container with paper towel, and place in
iced cooler.

In.  t the sampling device into the sediment at the selected sampling point and slowly
remove the sample.

Slowly decant exéess water.
Deposit the sample into a stainless steel or PTFE tray or bowl.

e Transfer the sample into sample containers (VOCs first) using a stainless steel
laboratory spoon (or equivalent device). The transfer equipment may be disposable
to avoid decontamination costs, and the risk of cross-contamination. If specific data
quality objectives mandate (except for VOC sampies), the sample shall be
homogenized in a bowl using sampling spoon prior to placement into sample
containers.
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be collected. Vibra core samplers rely on high frequency oscillations to fluidize a thin
layer of material in contact with the core barrel, gravity then allows the core barrel to
penetrate into the sediment. The vibratory head of a vibra core sampler may be
pr 1matic, electromechanical or hydraulic. The vibra core sample is collected in either
an HDF _ flexible liner or a rigid polycarbonate liner; the liner prevents samg  contact
with the core barrel and retains sediment stratigraphy during collection.

* Measure length of coring assembly and vibratory head, and record.
s Load core barrel with liner.
e A" :h core catcher to end of core barrel, ¢« :ure with pop rivets.

o Measure depth of water at coring location and current time, and record.

o Lower unit vertically into water until core catcher tip is at sediment water interface.
Measure and record length of assembly above water surface.

e Energize vibratory head and allow unit to slowly descend into sediment, maintain
verticality.

e Once unit has tair | desired penetration or has reached refusal de-energize
vibratory head. Measure length of coring assembly above water surface, record.

o Lifta :mbly back to surface, rinse any exterior sediments from core barrel.

o Remove core catcher and puil core liner several inches out of core barrel. Secure
end of liner. Rigid liners are secured with a cap and several turns of electrical tape,
flexible liners are secured with a set of wire ties.

» Remove liner and core from core barrel. If there is excess water in liner cut a slit just
above top of sediment and allow to slowly drain. Trim rigid liner with hacksaw to top
of sediment, cap in similar manner to bottom of core. Secure flexible liner top with
set of wire ties, trim excess liner above ties if necessary.

e Measure length of ¢ liment core, clearly mark liner to identify top of core and
location ID.

¢ Measure water surface elevation with survey grade GPS or tideboard.

o Store rigid liner cores vertically until processed to prevent mixing, cores collected in
flexible liners must be stored horizontaly. Store all cores on ice until processed.

7.3 INVESTIGATIVE-DERIVED MATERIAL (IDM)

Dispose of all sampling waste and PPE in properly labeled containers in accordance
with the IDM management plan of the project Field Sampling Plan.

7.4 DECONTAMINATION

All sampling equipment shall be decontaminated before each use and between each
location in accordance with technical procedure TECH-036, Equipment Decontamination
Procedures.
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PROCEDURE FOR SONIC WATER AND SOIL SAMPLING

1.0 PURPOSE

The purpose of this technical procedure is to provide guidance for field investigations thal a
sonic drill rig. The sonic drill rig can be used to take lithologic si )les, v er die d
both lithologic and water si ¢ from ti ne borehole; it can also advance 3 without
sampling.

20 SCOPE

This technical procedure applies to all Jacobs personnel and subcontractors who use sonic drill
rigs.

3.0 REFERENCES

1. Taylor, Theodore and Michael Serafini. 1988. “Screened Auger Sampling: The
Technique and Two Case Studies.” Groundwater Monitoring Review (Summer):
145-152.

4.0 DEFINITIONS

1. Sonic Method: a driling technique in which the drill string is advanced using
vibratior atafreq icy of 50 to 150 hertz or cycles per second.

1. Y=g~ sands and silts that have risen up into the casing. Heave is caused by an
impaiance in hydrostatic head.

2. Purging: activity in which water below the inflated packer and within the interval of
the stainless steel sampling screen is removed to allow replacement by fresh
representative formation water for sampling.

3. 777"~ a hollow cylindrical rod attachment with inflatable rubber siding used to
isoiate part of the column of water inside the drilf casing or borehole.

4. Y Packer: a rubber seal attached to the top of the lead rod to prevent heave from
entering the bottom of the drill casing during purging of water.

5. “*1inl=gs_“*-el Screen: a stainless steel screen with machined slots over the entire
surface area. The bottom of the screen is closed.

5.0 GENERAL

The sonic drill rig can be a useful tool in a site characterization. The sonic rig setup typically
includes the rig and a support vehicle(s) for drilling tools and a water tank. The drill rig and
support vehicle should be aligned onsite to allow for safe and easy movement of casing and
rods between vehicles. The sonic rig can be used to accomplish four different tasks:

Drill a burn-down hole in which casing is advanced to depth without sampling.
Collect water samples at specific elevations within the aquifer.

Collect lithologic samples at specific elevations within the subsurface.

Collect lithologic samples and water samples from the same borehole.

| Rev. 2
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that the proper depth has been reach. Once the depth has been confirmed, well installation can
begin. In a nested setting, the larger diameter drilled casing will be advanced to the desired
de 1 of the upper sefting. it should be noted that drillers may prefer to inject mud as a lubricant
between the casings. Drilling mud shall not be used within 30 feet abor or below

ting.

.2 Wa 'S Dles

Water samples are typically collected using an electric pump in combination with a packer
system to collect water from the bottom of the casing. A common problem with collecting water
samples is keeping the formation heave out of the casing. Water pressure is used to hold down
the heave. It is required to remove all injected water added during the drilling process.
Typically, a laboratory is capable of determining if injected (potable) water is still present in the
sample. If injected water is still present, purge volumes must be increased and the packer
equipment must be checked to assure that the packer is sealing properly against the casing.

Water samples are typically collected for screening purpo:« ; only. Water screening samples
help quickly identify plume constituents, concentrations, and area. This information can be used
to install a monitoring well for higher quality results. Before screening samples are collected, a
set of field parameters for the groundwater will be collected using a YSI meter or similar
instrument (MMR T~ 7H-011). Readings can be taken either from a grab sample or collected
from a flow-through cell. If a flow-through cell is used, caution needs to be taken to ensure that
water visibly high in solids is not used. If the sample interval is producing a high level of solids,

a grab sample shall be taken instead of using the flow-through cell.
7.2.1 Materials and Equipment

Means to measure amount of water injected,
Source of potable water,

Pump and packer equipment,

Hose line and reel for pump discharge,

C erator to run pump,

Screen and K-packer,

Settling/holding tank for purge water,
Granular-activated carbon (GAC) system,
Means to measure amount of water purged.

7.2.2 Pre-measurements

» Measure the length of the screen section, the position of the K-packer, and the
length of the lead rod. The purpose of this is to know where the screen is and where
the pump will it on top of the lead rod.

« Measure the distance from the bottom of the packer to the bottom of the pump. The
information will be used in calculating the amount of water to be purged.

¢ Measure the length and diameter of hose to calculate volume.
~Jth inside and outside casing diameters shall be measured and recorded.

7.2.3 Drilling Activities

Rev. 2

| Rev. 2

| Rev.2
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If geologic conditions cause slow recharge through the screened interval during the purging
process, the purge volumes may be altered to allow sample collection and boring advancement
to continue at an efficient rate.

If oping " it is important to not use 1d as a lubricant between the casing
and the borehoie annulus within a distance of 30 feet from the top or bottom of a monitoring well
screen zone.

7.3 Lithologic Samples

Lithologic samples can be collected continuously or at specific intervals. Lithologic samples are
collected by advancing a core barrel ahead of the casing. The foliowing steps shall be followed
when collecting a lithologic sample:

o First, the core barrel shall be advanced to collect the sample. Fluids or air shall not
be used during sample collection.

* Once the core barrel has been advanced through the entire sample run, the depth
inside the core barrel shall be measured to determine the amount of drilled recovery.

* Next, the casing shall be advanced to the same depth as the core barrel. The top of
the core barrel and rods shall be sealed before driving the casing to prevent flushing
of the core barrel if water or air is added.

¢ Retrieve the core barrel to the surface. The core barrel may also be retrieved before
advancing the casing.

o Once the top of the co barrel is at the drill table, a second measurement of
recovery inside the barrel shall be taken. A comparison with the first measurement
will indicate how much has fallen out of the core barrel during retrieval. '

e The core barrel can then be re :d with the drill head and the sample vibrated out
into plastic sleeves. It is important to remember that the first bag out is not going to
be the top of the core. Care shall be taken to properly identify each sleeve so that the
proper order from top to bottom of the sample can be maintained.

e Aju’~mentonsamf recovery can then be made based on amount of recovery in
core varrel, amount in sleeves and any noted losses during transfer from core barrel
to sleeve.

e A judgment on appropriate depths for differing stratigraphic units can be made from
interpolating recovery measurements, visual observation, soil type, previous sample,
drilling response, and/or other experiences if appropriate.

e ..i1e core can then be logged according to the boring log procedure (TECH-012).
Lithologic samples for laboratory analysis can be collected, if indicated by the work
plan. Refer to MMR TECH-021.

o If continuous sampling is desired, the core barrel is put back into the casing and then
advanced. [f discontinuous sampling is desired, the casing is advanced to the top of
the next interval and then the core barrel is inserted.

e Repeats

| Rev. 2

| Rev. 2
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11.0 ATTACHMENTS

Attachment | — Water and Sampling Equipment Requirements and Guidelines, Decontamination
Guidelines

Reviewed by:
Quality Assurance wiariaye:

Approved by:

Program Manager, Plume Response Program
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responsible party after being in their possession (3) secured to prevent tampering; or (4) placed
ra signated, secure area that is controlled and restricted by the responsible party.

Custody will | rcumented throt ~"out all samplii  activities on the chain-of-custody record for

ich "1y of samplir = This recora will accompany the samples from the site to the laboratory.
All persont  with samp stody are required to sign, de  and note on the  :ord the tin
when receiving and relin ling samples from their immediate custody. Any discrepancies will
be noted at this time. Samples will be shipped to subcontractor laboratories via overnight air
courier. Bills of lading will be used as custody documentation during this time and will be
retained as part of the permanent sample custody documentation. In some cases, samples
may be hand delivered to the laboratory; hand delivery will be noted on the chain-of-custody
form. The subcontractor laboratory is responsible for sample custody once samples are
received.

7.2 Sample Labels

A label will be attached to ail sample containers at the time of sample collection. The label will
be generated along with the chain of custody form by the Data Services Manager. The label will
be preprinted with the following information:

¢ Unique chain-of-custody control number

e Analyses requested

e Preservative used

When the sample collection is complete; the Sample Collector fills in the following information in
indelible ink:

¢ Date and time of sample collection

e Sampler’s initials.

Once complete; the label will be covered with clear tape and prepared for shipment following
TECH-028.
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ATTACHMENT A
SAMPLE LABEL

Jacobs E |
)
[ iford, MA. 02746

Control # NBH-W052001
D Tir

Analyses:
E504.1 (EDB)
Pr  rvative: 4degC

Samplers Initials of 2
Jacobs Engineering
103 Sawyer Street

New ford, MA. 02746

Control # NBH-W052001
Date: 1

Analyses:
E504.1 (EDB)

Preservative; 4 deg C

Samplers Initial - — of 2
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PACKING AND SHIPPING ENVIRONMENTAL SAMPLES
1.0 PURPOSE

The purpose of this technical procedure is to provide a guide for packing and shipping
environmental samples with the appropriate ¢/ n-of-cus Jly forms. This in
accordance with all applicable transportation regulations and analytical requirements.

2.0 SCOPE

These procedures apply to all field personnel, including Jacobs and subcontractors
involved in the packing and shipping of environmental samples. Samples determined to
be hazardous shall be managed in accordance with Jacobs Engineering Corporate
Health and Safety Manual SOP, No. 10, "Labeling, Packaging, and Shipping of
Hazardous Waste Site Sample."

3.0 REFERENCES

1. U.S. _2zpartment of Transportation. 2001 (January). Code of Federal
Regulations. Title 48, Parts 171 - 180,. Washington, DC.

2. EPA. 2001 (January), Code of Federal Regulations. Title 40, Part 261,
Section 4. Washington, DC.

3. Dangerous Goods Regulations (International Air Transport Association
Regulation 618, Attact ant “A”), 43™ edition, 2002.

4.0 DEFINITIONS

1. Absorbent Material: packing material with absorbent capacity, including
asbestos-free vermiculite and perlite.

2, Thoim f Temtedy Daeard: documentation of the collection and custody of
environmentar sampies, also provides direction to the laboratory for sample
analysis.

3. C~risr: person who maintains personal custody of packaged samples and COC
recoras while delivering the samples from the field to a specified laboratory.

4. Custody: guarded possession of samples.
5. Custody Seals: single use tape used to seal containers.

6. Enviro~~=ntal S~~nies: samples of air, water, soil, or sediment collected during
an environmentai investigation.

7. Hazardous Samples: samples that are determined by the field team to be
potentially hazardous. These are typically samples from chemicai/fuel drums or
tanks, samples of sludge or floating product, environmental samples from known
areas of concentrated contamination, samples with very high photoionization
detector (PID) or lower explosive limit monitor (LEL) readings, or samples that
are grossly contaminated (e.g., stained soils).

8. Packing Material.  bubble wrap, corrugated paper padding, vermiculite,
styrofoam, kittv-litter, and other material used to adsorb moisture or dampen
10ck durir 1] it.
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SMALL DIAMETER WELL AND DRIVE POINT GROUNDWATER SAMPLING
1.0 PURPOSE

Tl purpose of this :hnical procedure is to describe tt methodology for collecting
shallow and deep groundwater samples from various types ot small diameter wells.

20 SCOPE

This procedure applies to all Jacobs personnel and subcontractors with responsibility for
water quality determinations and for the collection, preparation, preservation, and
submittal of groundwater samples for laboratory analysis. Types of wells include: drive
points, piezometers, microwells, and multipoint wells. This procedure will explain site
set-up, sampling procedure, and logbook documentation.

3.0 REFERENCES

1. U.S. Environmental Protection Agency (EPA). 1977. Procedures Manual for
Ground Water Monitoring at Solid Waste Disposal Facilities. EPA-530/SW-
611.

2. de Vera, E.R., B.P. Simians, R.D. Stephens, and D.L. Storm. 1990.
Samplers and Sampling Procedures for Hazardous Waste Streams. EPA-
600/2-80-018.

3. Korte, N. and P. Kearl. 1984. Procedures for the Collection and Preservation
of Groundwater and Surface Water Samples and for the Installation of
Monitoring Wells. U.S. Department of Energy, Grand Junction, Colorado.

4. AFCEE. 2000 (September). Quality Program Plan. Technical Procedures —
MMR TECH-006, 011, 015, 026, 028, 035, 036.

4.0 DEFINITIONS

1. Drive = " It a sampling point installed by pushing a well screen into the
grouna.
2. 7~~~ -*-r. a small-diameter stainless steel well monitored for the purpose

or measurnng water levels.

3. Mi~r~well: a small-diameter well generally installed in water bodies at depths
beiow pond bottom.

4. Multipoint well: a very small-diameter well usually accompanied by other
multipoint wells set at varying depths and all encased together.

5. Sampling Jipment: any equipment used during the process of sample
collection.

6. Sampling Location: a set location where the sample(s) will be collected.

5.0 GENERAL

Piezometers, microwells, multipoint wells and drive points are installed on land and in or
around water bodies for the purposes of monitoring water levels and collecting chemical
data from water samples. Similar to monitoring wells, data are obtained by conducting
regular sampling and synoptic survey events for various projects. In contrast,
piezometers, microwells, multipoint wells and drive points are drilled and constructed
differently and have smaller diameters (usually one inch or less) than the standard
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FIELD LOGBOOK
1.0 PURPOSE

The purpose of this technical procedure is to set uniform criteria for the content of field
logbooks.

20 SCOPE

This procedure applies to all Jacobs personnel and subcontractors who record information in
field logbooks.

3.0 DEFINITIONS

1. Representativeness of environmental data describes the degree to which data are a
true representation of the conditions existing at a three-dimensional point in space
and time.

4.0 GENERAL

An essential part of the sampling portion of any environmental project is proper documentation.
The primary document used to record site data is the field logbook. Tasks in which analytical
data or conclusions based on analytical data may be used in litigation demand that
accountability of the history of a sample be available to demonstrate that the data are a true
representation of the environment. The field logbook may be used as evidence in legal
proceedings to defend procedures and techniques employed during site investigations.
Therefore, it is extremely important that field logbook documentation be factual, complete,
accurate and consistent.

5.0 RESPONSIBILITIES

5.1 Project Manager

Each . . oject Manager is responsible for overall compliance with this technical procedure.

5.2  Field Quality Assurance/Quality Control (QA/QC) Coordinator

The Field Quality Assurance/Quality Control (QA/QC) Coordinator will be responsible for daily
check-in and check-out of logbooks, and will assure that routine (weekly at a minimum) QC
checks are performed as logbooks and logbook copies are turned in at the end of each day.
The coordinator will also assure that a document control number is issued from the document
control coordinator for each logbook.

6.3 Field Team Leader

Each Field Team Leader (FTL) is responsible for ensuring that the data entries made in the field
logbooks comply with tt  technical procedure.
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A statement relinquishing ownership of the logbook is to be  :orded in the logbook when:

e Another individual takes over operation of the logbook. The exception to this
requirement is in the case where the logbook is being shared between members
tt field 1m e below).

o An individual other than the field crew leaves the site with the logbook in their
possession.

The relinquishment statement is to be recorded below the last entry and is to state the person’s
name that is taking over operation, and is to be signed and dated by the first owner.

A relinquishment statement is not required when:

e A logbook is shared between members of a field team, both acting as logbook
operators.

¢ Another individual does not take over operation, but performs an onsite logbook
review only. Examples of this would be reviews in the field by a Health & Safety
representative, QA/QC representative, field supervisor, client, client representative,
or regulator.

Entries in the field logbook shall be preceded with the time (written in military units). The time
should be recorded frequently and at the point of events or measurements that are critical to the
activity being logged.

At each station where a sample is collected or an observation made, a detailed description of
the location is required. A sketch of the location indicating boring or sample locations is
required. The sketch or diagram should be detailed enough for other individuals to locate the
points at future times. A direction indicator or compass direction should be included in the
sketch. It is preferred that maps and sketches be oriented so that north is towards the top of
each page. A wind direction arrow should also be recorded on the sketch.

Events and observations that shall be recorded include but are not limited to:

Field activity.

Site conditions (upon arrival and departure).

Changes in weather that may impact field activities.

Deviations from procedures outlined in any governing documents. Also record the
reason for any noted deviation.

Problems, downtime, or delays.

Upgrade or downgrade of personal protective equipment.

All equipment models and serial numbers used at the site.

All team members and visitors.

Health and safety monitoring equipment, including actual and background readings.
Identification of equipment used, including property or serial ID numbers.

Start and end times of sampling.

Decontamination times and methods.

When samples a collectc " the followii shallt recorc i:

e Sample location
e Sample number
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EQUIPMENT DECONTAMINATION PROCEDURES

1.0 PURPOSE

..le purpose of this technical procedure is to provide the step-by-step procedures for field
decontamination of equipment. Decontamination of equipment and personal protective
equipment (PPE) is designed to ensure that the introduction and transfer of contamination is
minimized.

20 SCOPE

This procedure applies to all Jacobs personnel and subcontractors collecting environmental
samples or operating in environments in which hazardous or contaminating substances are
(pected to be present.

3.0 REFERENCES
1. EPA. Procedures to Schedule and Complete Sampling Activities in Cooperation

with EPA Region VIl Environmental Services Division (Feb. 1990).

2. _.A Region VIl. Environmental Services Division Operations and Quality
Assurance Manual (Feb. 1, 1991).

3. EPA. A Compendium of Superfund Field Operations Methods. Volumes | and II.
EPA/540/P 87/001a&b.
4. ASTM. Standard Specification for Reagent Water (D 1193-99)
4.0 DEFINITIONS
1. Decontamination Area: an area that is not expected to be contaminated and is

upwind of suspected contaminants.

2. Health and ~ ifety Plan: a plan developed to ensure that all hazards associated with
a site are evaluated prior to site entry.

3. Measuv~—=ment\Monitoring Equipment: any equipment used to check or evaluate site
conditions.

4. Pot~*'a: acceptable to drink.
5. §£-—nlin~ Fquipment: any equipment used during the process of sample collection.

5.0 GENERAL
Decontamination consists of physically removing contaminants. To prevent the transfer of

harmful materials, and to prevent unwanted cross-contamination, certain procedures must be
implemented before anyone enters a site.
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7.2 Decontamination Equipment

The follow " quipn it and materials that may be needed to perform
decontamil
o concrete or synthetic material-lined decontamination pad

» brushes, garden-type water sprayers (without oil-lubricated, moving parts), rinse
bottles, flat-bladed scrapers

o portable steam cleaner
» sump or colie on system for contaminated liquid

o wash tubs and buckets

» materials ( potable water, /._ A1 Type |l reagent-grade water, solvents and
detergent)

7.3 Decontamination Procedure
7.3.1 Sample Bottles

At the completion of each sampling activity, the outside of each sample bottle must be
decontaminated as follows:

* Be sure that the bottle lids are on tight.
» Wipetheov de of the bottle with a paper towel.

7.3.2 Personnel and Personal Protective Equipment

Review the project Health and Safety Plan for appropriate decontamination.
7.3.3 Sampling Equipment

NOTE: See Section 7.3.6 below for groundwater sampling pump decon.
The following steps will be used to decontaminate sampling equipment:

¢ Decon personnel will wear the appropriate personal protective equipment as required
by the site-specific Health and Safety Plan.

* The sequence of actual decontamination will be as follows:
— Gross contamination of equipment will be scraped off at the sampling site.

— Water-resistant equij :nt will be placed in a wash tub of potable water
containing Liquinox (non-phospl e), or juivalent laboratory-grade detergent,
and scrubbed with a b brush or similar utensil.
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7.4 Investigative-Derived Material

All materials d was  generated during decontamination will be mana¢ | as described in the
Investigative Derived Materials management section of the FSP.

8.0 RECORDS

Sampling personnel will be responsible for documenting the decontamination of sampling and
drilling equipment. The documentation will be recorded in the field logbooks as per technical
procedure TECH-035, Field Logbook. The information entered in the field logbook concerning
decontamination shall include the following:

e Decontamination| sonnel

o Decontamination solutions used

s Date, start and end times

e General decon nination methods and observations

o Equipment identification numbers

o Manufacturer names and lot numbers of decon solutions (methanol, ASTM water,
nitric acid).

Reviewed by: _ _
Quality Assurance Manager

Approved by:
rrogia wvianager
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The Project Manager shall ensure that the headspace analysns for VOC procedures comply with
rproo ur and therequi 1 of tl fo ¢ 1Cs

6.2 Field Team Leader

The Field Team Leader shall ensure that the instrument operator has been trained in the
calibration and use of the field equipment.

7.0 PROCEDURE
71 {uipment

The portable field instruments commonly used for onsite headspace analyses are the Organic
Vapor Analyzer (OVA) installed with a Flame lonization Detector (FID), and the Microtip Photo
lonization Detector (PID). Headspace analyses may be performed using a portable gas
chromatograph (GC) with a PID, FID or electrolytic conductivity detector (ELCD). The selection
of the instrument to be employed will depend on the following:

target compounds of interest
detection limits required
data quality goals

applicable methodology
moisture content of samples

All field analyses provide the advantage of quick-turnaround results that are cost effective.
However, limitations do exist and must be considered when selecting a field screening tool.

7.1.1 Microtip Photoionization Detector

The Microtip PID measures al organic vapor concentration,; it is not ablé to identify individual
compoun:’ The rt onse methane is reported as a benzene equivalent. Detection for certain
VOCs depends on the bulb type us 1 (i.e., 10.0 =2ctron volt [eV]). High ambient humidity
causes erratic responses. The detection limit for most VOCs is 100 micrograms per liter (pg/L).
7.1.2 OVA Flame lonization Detector

The OVA FID measures low molecular weight total volatile organic concentration and specific
constituents. Highly volatile organics tend to skew the analysis for total VOCs; therefore, a

charcoal filter must be used. Light VOCs are difficult to detect. The response is reported in
methane equivalent. Detection limit is 500 pg/L for most VOCs. The OVA uses H,gas as fuel.

7.2  Analytical Screening

The following is the recommended procedure for conducting analytical screening of
contaminated soil utilizing a PID or a FID:

NOTE: The PID should not be used to screen samples with a high moisture content.
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7.4.2 F° "1-Mounted Completiol

The following procedures shall t  followed for flush-mounted completions.

o Well casing placed must be cut off below grade, leaving enough space for the
placement of an end plug or casing cap at each well.

» A protective structure, such as a utility or Christie valve box assembly, will be
installed around the well casing. ..ie valve box shall be freely draining. The
protective structure shall be centered in a 3-foot-square concrete pad sloped away
from the structure. In areas where plowing is not required, the center of the pad will
be approximately 4 inches above the ground surface.

e For flush-mounted completions located in high traffic areas, completion will follow the
procedures outiined above ex: it that a traffic-rated cement or steel vault will be
used and cemented flush with the traffic surface.

* For these flush-mounted completions, care should be used to ensure that the bond
between the protective structure and the cement surface seal, and the protective
structure and the removable cover are watertight. Use of expanding cement and
flexible gaskets are suggested.

o Where significant amounts of runoff occur, additional protection measures may be
required.

8.0 WELL ABANDONMENT

The subcontractor shall grout each well that has been determined to be damaged or inadequate
according to the project scope of work. Grout used in construction will be composed of:

* 20 parts cement (Portland cement, type Il or V);
e 0.41to 1 part (max.)(2-5%) bentonite; and mixed with
¢ 8-gallons (max.) approved water per 94-1b. bag of cement.

Neither additives nor borehole cuttings will be mixed with the grout. Bentonite will be added
after the required amount of cement is mixed with the water.

All grout material will be combined in an above-ground container and mechanically blended to
produce a thick lump-free mixture. Manual mixing of the grout is not allowed. The mixed grout
will be recirculated through the grout pump prior to placement.

Grout shall be placed in the well using a grout pump and tremie pipe. Polyethylene tubing is
acceptable : a tremie pipe. Each well shall be grouted to the surface. A temporary cap s |
be placed on top of the well.

9.0 INVESTIGATION-DERIVED MATERIAL

All water derived from the installation and sampling of these wells shall be treated by the
granular-activated carbon (GAC) system located in the central storage area (CSA). The












